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PROBLEM TO BE SOLVED: To provide an engine 
exhaust device for a vehicle capable of absorbing roll 
vibration of an engine, vibration in the axial direction of 
an exhaust system, and vertical vibration of the exhaust 
system and corresponding to the case where a front 
exhaust system and a rear exhaust system are provided 
together in the same vehicle easily. 
SOLUTION: A first spherical joint 7 allowing the 
displacement in the vertical direction of the vehicle is 
provided at positions of inclined parts 5d, 8a of a front 
tube 5 whose axis of the tube faces the direction of a 
roll center K of the transversely mounted engine 1 and a 
first center tube 8 behind the vehicle of the transversely 
mounted engine 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust pipe installed toward transverse-engine empty vehicle both the posterior 
parts carried in car anterior part, In the engine exhauster for cars which has the muffler 
prepared in the location in the middle of this exhaust pipe, and the insulator which supports 
these exhaust air system member into a car body The engine exhauster for cars characterized 
by preparing the 1st spherical joint which permits the variation rate of the car vertical direction 
in the location of the exhaust pipe the tube-axial line turned [ exhaust pipe ] to the engine 
direction of a roll center in the car back side of said transverse engine. 

[Claim 2] It is the engine exhauster for cars characterized by being the front pumping system 
which is connected with the exhaust manifold by which said exhaust pipe has been arranged in 
the engine exhauster for cars according to claim 1 at the car front side of a transverse engine, 
extends the lower part of an exhaust manifold and a transverse engine, and goes to a car 
posterior part. 

[Claim 3] The engine exhauster for cars characterized by preparing the 2nd spherical joint which 
permits the variation rate of a car cross direction in the engine exhauster for cars according to 
claim 2 in the location of the exhaust pipe the tube-axial line turned [ exhaust pipe ] to the 
vertical direction mostly in the car front side of said transverse engine. 

[Claim 4] It is the engine exhauster for cars characterized by being the back pumping system 
which is connected with the exhaust manifold by which said exhaust pipe has been arranged in 
the engine exhauster for cars according to claim 1 at the car back side of a transverse engine, 
and goes to a car posterior part as it is from an exhaust manifold. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention belongs to the technical field of the engine exhauster for 
cars which installed the spherical joint for oscillating absorption in the middle of the exhaust air 
system. 
[0002] 

[Description of the Prior Art] In order to reduce conventionally vibration transmitted from an 
engine, and vibration transmitted from a road surface in the exhaust air system of an automobile, 
what installed the flexible tube in the middle of the exhaust air system is known. Although this 
flexible tube has the advantage in which it is absorbable if it is the relative displacement of the 
deformation tolerance of the tube itself irrespective of whether the oscillating direction 
transmitted to an exhaust air system is the vertical direction, it is a longitudinal direction, or they 
are shaft orientations, it has the fault of having to install so that it may not interfere with a 
contiguity member with big deformation, and an installation tooth space becoming large, and also 
becoming high cost. 

[0003] Then, it replaces with a flexible tube and the spherical joint is adopted. As an engine 
exhauster for cars which installed the spherical joint in the exhaust air system, the thing of a 
publication is known by JP.8-218863,A, for example. 

[0004] In this official report, both the vertical direction oscillating component transmitted from 
an engine to an exhaust pipe and a cross-direction oscillating component are absorbed. The part 
prolonged on an abbreviation straight-line target among the exhaust pipes from a transverse 
engine at a car cross direction for the purpose of stopping the impossible stress generated in an 
exhaust pipe, and raising reinforcement and endurance, The exhauster which inserted the 
spherical joint which permits relative rotation of these both exhaust pipes in the extended 
direction of both the exhaust pipes that connected the upstream exhaust pipe and the 
downstream exhaust pipe with the car longitudinal direction airtightly, and connected them with 
it at the part prolonged on an abbreviation straight-line target, respectively, and the direction 
which intersects perpendicularly is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it was in the conventional engine 
exhauster for cars, since it had become the configuration which is the 1st spherical-joint 3A. is 
the 2nd spherical-joint 3B and absorbs surging, respectively about the vertical vibration of an 
exhaust pipe, there is a problem of it being said that two or more spherical joints 3A and 3B are 
needed. 

[0006] Furthermore, as shown in drawing 2 of an official report, the pressure-welding linkage 26 
of 2nd spherical-joint 3B serves as a pair in the car vertical direction, and 2nd spherical-joint 38 
has structure which cannot absorb relative displacement in the car vertical direction (a cross 
direction can be displaced relatively). For this reason, the vertical vibration of the rear silencer 
(muffler 32) generated by idle vibration and the vertical vibration of the exhaust air system 
accompanying a road surface input are unabsorbable. 

[0007] Also when this invention is made paying attention to the above-mentioned trouble, and 
both the places made into the purpose can absorb roll vibration of an engine, shaft-orientations 
vibration of an exhaust air system, and the vertical vibration of an exhaust air system, in addition 
the front pumping system and the back pumping system are put side by side by the same car, it 
is in offering the engine exhauster for cars which can respond easily. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention 
concerning claim 1 The exhaust pipe installed toward transverse-engine empty vehicle both the 
posterior parts carried in car anterior part, In the engine exhauster for cars which has the 
muffler prepared in the location in the middle of this exhaust pipe, and the insulator which 
supports these exhaust air system member into a car body It is characterized by preparing the 
1st spherical joint which permits the variation rate of the car vertical direction in the location of 
the exhaust pipe the tube-axial line turned [ exhaust pipe ] to the engine direction of a roll 
center in the car back side of said transverse engine. 

[0009] In invention concerning claim 2, said exhaust pipe is characterized by being the front 
pumping system which is connected with the exhaust manifold arranged at the car fi^ont side of a 
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transverse engine, extends the lower part of an exhaust manifold and a transverse engine, and 
goes to a car posterior part in the engine exhauster for cars according to claim 1. 
[0010] In invention concerning claim 3, it is characterized by preparing the 2nd spherical joint 
which permits the variation rate of a car cross direction in the location of the exhaust pipe the 
tube-axial line turned [ exhaust pipe ] to the vertical direction mostly in the car front side of 
said transverse engine in the engine exhauster for cars according to claim 2. 

[001 1] In invention concerning claim 4, in the engine exhauster for cars according to claim 1, said 
exhaust pipe is connected with the exhaust manifold arranged at the car back side of a 
transverse engine, and is characterized by being the back pumping system which goes to a car 
posterior part as it is from an exhaust manifold. 
[0012] 

[Function and Effect of the Invention] If it is in invention concerning claim 1, the 1st spherical 
joint which permits the variation rate of the car vertical direction is prepared in the location of 
the exhaust pipe the tube-axial line turned [ exhaust pipe ] to the engine direction of a roll 
center in the car back side of a transverse engine among the exhaust pipes installed toward 
transverse-engine empty vehicle both the posterior parts carried in car anterior part. 
[0013] Therefore, the inside of the exhaust pipe connected with the 1st spherical joint to roll 
vibration of an engine. As only the upstream exhaust pipe which is an engine side uses the 1st 
spherical joint as the supporting point, and displaces in the car vertical direction in response to 
roll vibration and a downstream exhaust pipe is mostly maintained at a quiescent state from the 
1st spherical joint The vertical direction which is the displacement permissible direction of the 
1st spherical joint, and the engine roll direction can absorb roll vibration of an engine tidily 
because it is mostly in agreement. 

[0014] Moreover, shaft-orientations vibration of an exhaust air system is absorbable because the 
upstream exhaust pipe and downstream exhaust pipe which are connected with the 1 st spherical 
joint displace in the car vertical direction by using the 1st spherical joint as a joint to shaft- 
orientations vibration of an exhaust air system according to the car vertical direction component 
of a force of the shaft-orientations oscillating force. That is, since, and in other words the 
location in which the 1st sphericaljoint is prepared turns into a location in which the tube-axial 
line had the tilt angle whose tube-axial line has turned to the engine direction of a roll center, 
and which starts upward from a horizontal, a part of shaft-orientations oscillating input turns into 
the car vertical direction component of a force with a tilt angle. 

[0015] Furthermore, the vertical vibration of an exhaust air system is absorbable because the 
upstream exhaust pipe and downstream exhaust pipe which are connected with the 1st spherical 
joint displace in the car vertical direction by using the 1st sphericaljoint as a joint to the vertical 
vibration of an exhaust air system according to a vertical vibration input. 

[0016] In addition, since it is the configuration of preparing the 1st sphericaljoint in the location 
by the side of the car back of a transverse engine, also when the front pumping system to which 
the exhaust manifold from an engine extends in a car front side by the same car, and the back 
pumping system to which the exhaust manifold from an engine extends in a car back side are put 
side by side, it can respond easily. 

[001 7] If it is in invention concerning claim 2, it considers as the front pumping system by which 
an exhaust pipe is connected with the exhaust manifold arranged at the car front side of a 
transverse engine, extends the lower part of an exhaust manifold and a transverse engine, and 
goes to a car posterior part. 

[0018] Therefore, the 1st spherical joint which absorbs both roll vibration of an engine, shaft- 
orientations vibration of an exhaust air system, and the vertical vibration of an exhaust air 
system is applicable to the car of a front pumping system. 

[0019] If it is in invention concerning claim 3, the 2nd sphericaljoint which permits the variation 
rate of a car cross direction is prepared in the location of the exhaust pipe the tube-axial line 
turned [ exhaust pipe ] to the vertical direction mostly in the car front side of a transverse 
engine. 

[0020] Therefore, in addition to roll vibration of an engine, shaft-orientations vibration of an 
exhaust air system, and the vertical vibration of an exhaust air system, surging of an exhaust air 
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system is absorbable by adopting the 1st spherical joint and the 2nd spherical joint as the car of 
a front pumping system. 

[0021] If it is in invention concerning claim 4. an exhaust pipe is connected with the exhaust 
manifold arranged at the car back side of a transverse engine, and it considers as the back 
pumping system which goes to a car posterior part as it is from an exhaust manifold. 
[0022] Therefore, the deflection of an exhaust pipe can apply the 1st spherical joint which 
absorbs both roll vibration of an engine, shaft-orientations vibration of an exhaust air system, 
and the vertical vibration of an exhaust air system to the car of few back pumping systems with 
sufficient exhaust air effectiveness. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which realizes the engine 
exhauster for cars in this invention is explained based on the 1 st example corresponding to claim 

I - claim 3. 

[0024] (The 1st example) A configuration is explained first. The side elevation in which drawing 1 
R> 1 shows the engine exhauster for cars of the 1st example, and drawing 2 are the top views 
showing the engine exhauster for cars of the 1st example. One in drawing an exhaust manifold 
and 3 for a transverse engine and 2 A manifold catalytic converter, In 4, the 2nd spherical joint 
and 5 a thermal insulation plate and 7 for a front tube and 6 The 1 st spherical joint, 8 a pin 
center,Iarge muffler and 10 for the 1st pin center.large tube and 9 The 2nd pin center.large tube, 

II — a pipe joint and 12 — for a tail tube and 15, as for the 2nd insulator and 17, the 1st 
insulator and 16 are [ a rear tube and 13 / a rear silencer and 14 / the 3rd insulator and 18 ] the 
4th insulator. 

[0025] It connects with the exhaust manifold 2 arranged at the car front side of a transverse 
engine 1, and while being the front pumping system which extends the lower part of an exhaust 
manifold 2 and a transverse engine 1 , and goes to a car posterior part, the pumping system of 
the trichotomy structure of the front tube 5, the 1st and 2nd pin center,large tubes 8 and 10 
which have the pin center,large muffler 9. and the rear tube 12 which has a rear silencer 13 is 
adopted. 

[0026] Said transverse engine 1 is carried in car anterior part by arrangement every [ which 
makes a crankshaft the cross direction ] width, and it has the roll center K on roll-axes J which 
connects the car-body supporting points H and I. and roll-axes J. 

[0027] Said 2nd spherical joint 4 is a joint which connects the downstream opening edge of the 
manifold catalytic converter 3, and the upstream opening edge of the front tube 5, is arranged in 
the location of the upstream opening edge of the front tube 5 the tube-axial line turned [ tube ] 
to the vertical direction mostly in the car front side of a transverse engine 1 . and permits the 
variation rate of a car cross direction. Namely, flange 4a formed in the downstream opening edge 
periphery section of the manifold catalytic converter 3 as shown in drawing 3 , Flange 4b fixed to 
the upstream opening edge periphery section of the front tube 5, Spherical-surface seat 4c 
prepared in said flange 4a side, and 4d of spherical-surface receptacles formed in said flange 4b, 
By having the bolts 4g and 4h which connect both the flanges 4a and 4b through Springs 4e and 
4f, and it being constituted, and making a Bolts [ 4g and 4h ] attaching position into the both- 
ends location of the cross direction (car longitudinal direction) It is considering as the 
configuration which permits the big variation rate of a car cross direction by the spherical- 
surface seat 4c and 4d [ of spherical-surface receptacles ] relative displacement. 
[0028] Toward the downstream, said front tube 5 has flection 5a, engine lower part extension 
section 5b, kick-up section 5c, and 5d of ramps in order, and consists of the upstream, and the 
periphery of the front tube 5 is covered with the thermal insulation plate 6 which intercepts the 
heat from the introduction engine 1. Moreover, elastic support of the 5d of the ramps of the 
front tube 5 is carried out to the car body by the 1st insulator 15 ( drawin g 6 ). 
[0029] Said 1st spherical joint 7 is a joint which connects the downstream opening edge of the 
front tube 5, and the upstream opening edge of the 1st pin center.large tube 8, is arranged in the 
location of the ramps 5d and 8a of the front tube 5 the tube-axial line turned [ tube ] to the 
direction of the roll center K of a transverse engine 1 in the car back side of a transverse 
engine, and the 1st pin center.large tube 8, and permits the variation rate of the car vertical 
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direction. Namely, flange 7a fixed to the downstream opening edge periphery section of the front 
tube 5 as shown in drawing 4 , Flange 7b fixed to the upstream opening edge periphery section of 
the pin center.large tube 8, Spherical-surface seat 7c prepared in said flange 7a side, and 7d of 
spherical-surface receptacles formed in said flange 7b, By having the bolts 7g and 7h which 
connect both the flanges 7a and 7b through Springs 7e and 7f, and it being constituted, and 
making a Bolts [ 7g and 7h ] attaching position into the both-ends location of the cross direction 
(car longitudinal direction) It is considering as the configuration which permits the big variation 
rate of the car vertical direction by the spherical-surface seat 7c and 7d [ of spherical-surface 
receptacles ] relative displacement. 

[0030] Toward the downstream, said 1st pin center.large tube 8 has ramp 8a and horizontal level 
8b in order, and consists of the upstream, toward the downstream, said 2nd pin center.large tube 
10 has horizontal level 10a and ramp 10b in order, and consists of the upstream, and elastic 
support is carried out to the car body with the 2nd insulator 1 6 ( drawing 7 R> 7). And the pin 
center,large muffler 9 is formed between the downstream opening edge of the 1st pin 
center.large tube 8. and the upstream opening edge of said 2nd pin center.large tube 10. 
[0031] Toward the downstream, said rear tube 12 has ramp 12a and horizontal level 12b in order, 
and consists of the upstream, and the pipe joint 1 1 which connects the downstream opening 
edge of said 2nd pin center.large tube 10 and the upstream opening edge of the rear tube 12 is 
formed. This pipe joint 1 1 is constituted by flange 11a fixed to the downstream opening edge 
periphery section of the 2nd pin center.large tube 10, flange lib fixed to the upstream opening 
edge periphery section of the rear tube 1 2, and bolt nut 1 1 c which carries out conclusion 
immobilization of both the flanges 11a and 1 lb as shown in drawing 5 . 

[0032] Elastic support of said rear silencer 1 3 is carried out to the car body by the 3rd insulator 
17 ( drawing 8 ) and the 4th insulator 18 ( drawing 9 ). 
[0033] Next, an operation is explained. 

[0034] The 1 st spherical joint 7 which permits the variation rate of the car vertical direction is 
formed in the location of the ramps 5d and 8a of the front tube 5 the tube-axial line turned 
[ tube ] to the direction of the roll center K of an engine 1 in the car back side of a transverse 
engine 1 among the exhaust pipes installed toward transverse-engine 1 empty-vehicle both the 
posterior parts carried in [oscillating absorption by spherical joint] car anterior part, and the 1st 
pin center.large tube 8. 

[0035] Therefore, roll vibration of a transverse engine 1 is received. Only the front tube 5 which 
is an engine side among the exhaust pipes connected with the 1 st spherical joint 7 uses the 1 st 
spherical joint 7 as the supporting point, and displaces in the car vertical direction in response to 
roll vibration. It is that the vertical direction which is the displacement permissible direction of 
the 1st spherical joint 7, and the engine roll direction are mostly in agreement as the 1st and 2nd 
pin center.large tube 8 of the downstream and 10 grades are mostly maintained at a quiescent 
state from the 1st spherical joint 7. Roll vibration of a transverse engine 1 is tidily absorbable. 
[0036] Moreover, shaft-orientations vibration of an exhaust air system is absorbable because the 
front tube 5 and the 1 st pin center.large tube 8 which are connected with the 1 st spherical joint 
7 displace in the car vertical direction by using the 1st spherical joint 7 as a joint to shaft- 
orientations vibration of an exhaust air system according to the car vertical direction component 
of a force of the shaft-orientations oscillating force. That is, since the tube-axial line is level and 
the location in which the 1st spherical joint 7 is formed will turn into a location with the tilt angle 
theta whose tube-axial line has turned to the direction of the roll center K of a transverse 
engine 1 and which starts upward if it location and puts in another way as shown in drawing 1 , a 
part of shaft-orientations oscillating Input turns into the car vertical direction component of a 
force with the tilt angle theta. 

[0037] Furthermore, the vertical vibration of an exhaust air system is absorbable because the 
front tube 5 and the 1st pin center,large tube 8 which are connected with the 1st spherical joint 
7 displace in the car vertical direction by using the 1st spherical joint 7 as a joint to the vertical 
vibration of an exhaust air system according to a vertical vibration input. 
[0038] The 2nd spherical joint 4 which permits the variation rate of a car cross direction is 
formed in the location of the upstream opening edge of the front tube 5 the tube-axial line 
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turned [ tube ] to the vertical direction mostly in the car front side of a transverse engine 1 
among the exhaust pipes installed on the other hand toward transverse-engine 1 empty-vehicle 
both the posterior parts carried in car anterior part. 

[0039] Therefore, surging of an exhaust air system is absorbable because the manifold catalytic 
converter 3 and the front tube 5 which are connected with the 2nd spherical joint 4 displace to a 
car cross direction by using the 2nd spherical joint 4 as a joint to surging of an exhaust air 
system according to a surging input. 
[0040] Next, effectiveness is explained. 

[0041] (1) Since the 1st spherical joint 7 which permits the variation rate of the car vertical 
direction was formed in the location of the ramps 5d and 8a of the front tube 5 the tube-axial 
line turned [ tube ] to the direction of the roll center K of a transverse engine 1 in the car back 
side of a transverse engine 1, and the 1st pin center.large tube 8, both roll vibration of a 
transverse engine 1 . shaft-orientations vibration of an exhaust air system, and the vertical 
vibration of an exhaust air system are absorbable. In addition, also when the back pumping 
system as shown in a front pumping system as shown in drawing 1 by the same car, and drawing 
1 1 is put side by side, it can respond easily. 

[0042] (2) It can write as the front [ which has been arranged at the car front side of a 
transverse engine 1 ] pumping system which extends the lower part of an exhaust manifold 2 and 
a transverse engine 1 by being connected exhaust manifold 2, and goes to a car posterior part, 
and the 1st spherical joint 7 which absorbs both roll vibration of a transverse engine 1, shaft- 
orientations vibration of an exhaust air system, and the vertical vibration of an exhaust air 
system on the car of a front pumping system can be applied. 

[0043] (3) Since the 2nd spherical joint 4 which permits the variation rate of a car cross 
direction was formed in the location of the upstream opening edge of the front tube 5 the tube- 
axial line turned [ tube ] to the vertical direction mostly in the car front side of a transverse 
engine 1, In addition to roll vibration of a transverse engine 1, shaft-orientations vibration of an 
exhaust air system, and the vertical vibration of an exhaust air system, by adopting the 1st 
spherical joint 7 and the 2nd spherical joint 4 as the car of a front pumping system, surging of an 
exhaust air system is absorbable. 

[0044] (Other examples) Although the engine exhauster for cars of this invention has been 
explained above based on the 1 st example, about a concrete configuration, it is not restricted to 
the 1st example, and unless it deviates from the summary of invention concerning each claim of 
a claim, modification, an addition, etc. of a design are permitted. 

[0045] For example, although the 1st example showed the example which formed the 1st 
spherical joint 7 and the 2nd spherical joint 4 in the front pumping system As shown in drawing 
10 , it sets to a front pumping system. In the car back side of a transverse engine 1 You may 
make it form only the 1st spherical joint 7 which permits the variation rate of the car vertical 
direction in the ramp location of the front tube 5 and the 1st pin center.large tube 8 the tube- 
axial line turned [ location ] to the direction of the roll center K of a transverse engine 1 
(equivalent to invention concerning claim 1 and claim 2). In addition, in drawin g 10 , the pipe joint 
with which 19 was prepared in the location of the 2nd spherical joint 4 of the 1st example, and 
20 are the under floor catalytic converters formed in the upper location of the pin center,large 
muffler 9. 

[0046] Moreover, as shown in drawing 1 1 , connect with the exhaust manifold 2 arranged at the 
car back side of a transverse engine 1, and it sets to the back pumping system which goes to a 
car posterior part as it is from an exhaust manifold 2. You may make it form the 1st spherical 
joint 7 which permits the variation rate of the car vertical direction in the location of the 
upstream opening edge of the 1st pin center.large tube 8 the tube-axial line turned [ tube ] to 
the direction of the roll center K of a transverse engine 1 in the car back side of a transverse 
engine 1 (equivalent to invention concerning claim 4). 

[0047] In this case, the deflection of an exhaust pipe can apply the 1st spherical joint 7 which 
absorbs both roll vibration of a transverse engine 1, shaft-orientations vibration of an exhaust air 
system, and the vertical vibration of an exhaust air system to the car of few back pumping 
systems with sufficient exhaust air effectiveness. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the engine exhauster for cars of the 1st example. 
[Drawing 2] It is the top view showing the engine exhauster for cars of the 1 st example. 
[Drawing 3] It is the A section detail drawing of drawing 1 showing the 2nd spherical joint of the 
engine exhauster for cars of the 1 st example. 

[Drawing 4] It is the B section detail drawing of drawing 1 showing the 1st sphericaljoint of the 
engine exhauster for cars of the 1 st example. 

[Drawing 5] It is the C section detail drawing of drawing 1 showing the pipe joint of the engine 
exhauster for cars of the 1st example. 

[Drawing 6] It is the direction view Fig. of D of drawing 2 showing the 1 st insulator of the engine 
exhauster for cars of the 1 st example. 

[Drawing 7] It is the direction view Fig. of E of drawing 2 showing the 2nd insulator of the engine 
exhauster for cars of the 1 st example. 

[Drawing 8] It is the direction view Fig. of F of drawing 2 showing the 3rd insulator of the engine 
exhauster for cars of the 1 st example. 

[Drawing 9] It is the direction view Fig. of G of drawing 2 showing the 4th insulator of the engine 
exhauster for cars of the 1 st example. 

[Drawing 10] It is the side elevation showing the other examples of the engine exhauster for cars 
by the front pumping system. 

[Drawing 11] It is the side elevation showing the example of the engine exhauster for cars by the 
back pumping system. 
[Description of Notations] 

1 Transverse Engine 

2 Exhaust Manifold 

3 Manifold Catalytic Converter 

4 2nd Spherical Joint 

5 Front Tube 

6 Thermal Insulation Plate 

7 1st Spherical Joint 

8 1st Pin Center.large Tube 

9 Pin Centerjarge Muffler 

10 2nd Pin Centerjarge Tube 

1 1 Pipe Joint 

1 2 Rear Tube 

13 Rear Silencer 

14 Tail Tube 

1 5 1 st Insulator 
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16 2nd Insulator 

17 3rd Insulator 

1 8 4th Insulator 

K The roll center of a transverse engine 1 
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[Drawing 1] 




[ Drawing 2 ] 
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[Drawing 7] 




[Drawing 8] 




[Drawing 10] 




[Drawing 1 1] 
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S(*©^Ji^l¥SfBH©ti*t^(4-C*4a«eRiRt?* S i (,» 

[000 3] -ec-c^ 7U+>'7';l'^jL-:/icf^^-C^ 
2 1 8 8 6 3^4}r$g{CfBtS©^©*i*P6tirc>6. 

[0 00 4] xL<r>^mv&. x>i»35»>e>pm'g{ce*> so 
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^iStoSCi^rgWil/^ mStfx>i;>«>e.©SFa'S 

mm%m<m&ti^ t iss^-r 4:^[6i{cg[M«FSi'g©ti^pt 

[0 00 5] 

^]sifflx>iP>gm^g(ciSS)-3r«. ^^^©iTJgtt 
1 ©aj®i»t^ 3 A -c. mmm^^2. (mm^m- 3 

SKffifit^SA. 3B*lj£:«(C)&:€><!:l,i^<i;li^Wili*i* 

[0 00 6] ^i$8©a2{C7n3nSJ:^K:. ^ 

2©OTi»^3 B©IIS?m^«2 6W, :*W±T:^I^ 

{c*f t j& -o r 0 > m 2 ©^®«t# 3 B »mM±T:^[S] 
{C«tH*f i^lft* ®i|X-c * % I >«jS <!: Aj: o -c c ^ S ( Mfl^:^ 

Ife^f'S ';rv77- (V7-7-3 2) ©iTSitlj-?'. 

KSA:^)fcf#^gfai^©±T«itt?:KiR-r s c i^i-r* 

[0 00 7] :*^HJ«. iieram^^cSg X^-CUitifc 
*>©-c, ■?-©eWi-r^<hc<5«. x>y>©u-;u«i 
tt. »m5^©tt:^l«iJ«i6v »F»3^©±T«g«)**K:i»iR 

•r-5ci*5t?^, fln^r. isi— :$M-efmgm->X7-A 

(E-C # -5 X > >SF^B*ffi«-r S C i (C * 
[0 00 8] 

i. i^f«'t©^4'C[Stci9:W6n/c-77^<!:> cn6 

S$Mfflx>s;=>gf«^g{c*Ji^-c. miteitg#x>y 
>©mw^53flPJ(CT. -e©«fiiii^*sx>i;>>©p-;H2 
>4»:^i6j*r6n,>fcpme©{4gfc. mM±T:^iS]©^{4 

[000 9] if*:«2 (c^^s^Bj-c». 1 (ciais 
©*Mfflx>-:;'>psi$|gfc*ji>r. firiaP5ve». «l 

g* X > >©mMfl:'^i'JtcS3g 3 7^ - ;U 

KCCilJgjn, gF^vr-^^-J^ Kt1tg&x>i:'>©T 

[0010] if^:^3 {c^S^Hjr«, lf5}?:B2 (ciatS 
©*iSlfflx>i;?>gFm^g{c*jur. gtria«g#x>y 
i^cy^nmnm^'c, ■€-©«««i*iaK±T:^ifii€:isj(,» 
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[0 0 1 1 ] i««3«4{C^.5B?^-CW. itJRill tclBig 
[0012] 

[i^?«©flPffl*}J;iy'5?(im] tS*^ 1 iCi^SlfEHjfcAo-C 

[ooi3}ctot:, i>i;'>©a-;HiS!)fc*tL/r 
^{c. iiimffi«t^<D^14rFS::^r(6i-c*)S±T:&i^iJ. 20 

[0014] */c. mmM<on:fj\mw}icmvxi3:. m 
(cii^ 5 n s±iJiE«njsmw i Tsswjgf i 1 mm 

[0015] 3 SFmS5©±TJil!iK:*f br«. ± 
[0016] fln^-C> «g#i>y>(D*Mfli:)^PI®{4 

i>y'>*>6©SfSvv^;j%-;uF**^Wir:^WJK:isat.5 40 
[0017] ii^3a2(c(i^^Hj(c&-:,rsj, em's 

[ooi8]ck-pr. fn^gFmi';=^f-A©mi^cc, x> 
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[0 0 1 9] i»5}tJl3CC^Sf6W(C*-5-CW. 8lg|fi 

H 2 »Siffi^3!)J 19: w ens. 
[ 0 0 2 0 ] J: oT. fl?r^sr«v;^5^ A©*M{cm 1 n 

[0 02 1 ] n^m^^m^mmK.&'.xu, m^m 
i)K «ig*x>2^>©mM^:^iB'Jtciegsn/cgFmv^ 

[0 0 2 2] J:or> Sfmif©ft*sO?55^!:a:<gF^^ 
©^t>f^:&gFMi^;=^f-A©*M«:« j:>i?>©n-;usi 
ft. SF«»©W:^ISI«». SFmJ^©±Tffitt'&*(Cl»Jt5? 

■r 6 1^ 1 a?®«i^*affl-r s c t -o^-r * s . 

[0 023] 

[^Bj©IIJS©JI5S§] lUT. 3lc^W{c*JWS*Mfflx> 

[0 02 4] imimmm) *-r. «fiS*siBj-r5, m 

w-mmx&io. la* 1 ««g#x>y>, 2«gFm-7- 

!f»-Jl/F. 3«-7Xj^^-jUFft6jfl|3>^'«-f . 4{ill2 
i*M«l^, 5«:7P> 6«iKI^®, 7 am 

l^ffitt^. 8»mi ■fe>5?-?-*-:7'. 9«42>tJ?- 
■777. 1 0«ll2-fe>5f-^*-:;^. 1 H*©iBt^. 
1 2i*';r9^a-:^, I3«';rv77, 1 4«7— 

1 5«m 1 -/>S^a U-^?. 16«m2-Y> 
1 7«m3^>'>3LU-i'. 18«^4-< 

[0 02 5 ] MS#i>i^> 1 ©¥ia5BtJ:;5ffl«:geg3n 
/cgmv^!i-.-ji/ F 2 (.cmm^ti, um-?c.7i-^-}i f 2 

tSlglrxVi^^ 1 ©T^^i^^EL'TmMSaS'^lSl*^^ 

-•fs. loi. urv^^ 1 3*«-r-5';r9^*-:/ 
1 2 <!:©3:»fi)«j»©Sf»->;^T-A7&iSffl3nri^€.. 
[0 0 2 6 ] Mia«g#x>-:;>> 1 W> :»jS5BijSP(ct5'^ 
>f«i**il:^isii-rs«atrSBgr«t83n. :$(*3t 

f^.-i&H. I ^IS^p-jHiIiJ t. p-;mj±©ci-JU 

[0 027 ] mrlB^ 2 11cffiif8^4 B. -rjr-^-jV FJttj® 
3 $ 3 ©TMJmffii n > h 9^ ^ - 5 ©± 

ssffliap^i^rjiJs-r-SiKi^t?. fisgifx>i;'> 1©^ 
>h^;x-7'5©±itfflijrap«s©{4g{cieg$n. mm 



5 

4b*;^:7"!;>4'4 e. 4 f ^/T-UriKg-r •SsKil' h 4 
g. 4 h i^Wl^rflJ^^n, *';Uh4g. 4hCDHX'f^ 

t?. nmm4 c i»®sw4 a tcDta^t^fittcj: oitM lo 

[0 0 2 8 ] frie7P> h?-*-:/5»> ±8S£ffliJ*>6T 
iJSffli|K:|^*^or)li{C> )lflgP5a. x>i;>T:^5i«E8P 
5 b. ^s-i^r vT-gps c. «i4a55 d?r*L/-Cl«)?S$ 

^15 06) (Cj:0m(*(c?ftt3^3nrt>S. 
[0 02 9] B5IB01»ffifil*7«. :7D>h5^:x-:/ 
5®TMJPBP«<i:Sri-fe>5»-5^:>-::/8©±SgWJI3 20 

-:/8®ffll-48i55 d , 8 a©(4giCg3g$n. m]^±T 
:^[S)(D^{4*f¥S-r-£>o -Ti^ctj^, 04«:^i^-rj:^fC. 

y=>'^V>l Sits ■fe>^'-5=-a-:7'8©±SSflWraPiai1- 
;ig|JK:@^3nfc-7^>y7 b i. t5ria7 7>tJ7 afflij 

ti/cScMSW? di. M7^>S^7a. 7b*>^yu> 30 

ur^fiSsn, h 7 g. 7 h <Dgx{^{i[S^:«itii:^i^ 

ttfffiSW 7 d <!:(Dta*ta^4Cc J: 0*ffi±T*lSj®:^# 

[003 0] BiIiBmH2>5f-5^:x-7'8«. ±jmW 
6TM{cifij*i-:,rjlHCc. <^g|J8a. 7k^g|J8b«W 

LT^sSEsn, H?faig2-fe>^"9^*-:?'i o«. ±?jS 
iij*>e>Ta£iiKci6]*:.or)ji{c. Tk^saioa. M#4aJi 

Ob^^L-CWfiRSn. m2-f >i^aU-d' 1 6 (0 40 
7) «cJ:om(*tc5*ttS:J#3i^t:c»S. ^L-r. Hi -fe 
> 5? - 5=- * - :/ 8 ©T»I§P« i Mi en 2 42 > 4« - 5^ 

o®±ssrorap«g<!:®rafcH2>if— 77^9 3&s 

[0 03 1 3 fj§e'JT5^^-:/l 2». ±ijKffliJ*^6TiJiJ 
JBiHc|6]*i-:'-C)eK:. MMSP 12a. tK^SB 1 2 b 

P^i yr^^-^^l 2<D±Sgffliimffi<!:?:a*S-r€>W 

«i#i i:>55i9:w?.n-ct,»^. co^mm^i i«. H5(c 

7i\-rJ:^{c. m2-fe>*-9'a-:/l OCDTSKIMPaPS 50 
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J^JllS|J{C@S34T,fc7^>t^l lai, ';t^*-:/i 
2 ©±S£Wj|flPmJllgP(cHS 3 n/c 7 ^ > y 1 lb 
i. M7-5>i^lla. 1 1 b**$^HS-rS>J^;Uh • 
h 1 1 c{Cd;«3#fiS3*it:i,iS. 

[0 0 3 2] Mteyrv^^ 1 3tt. 113 -Oi^aU- 
9 1 7 (H8) SO'n4 U-^ 1 8 (09) {C 
J: 0 «i*{<:?i|i143t^3 n-Ct^S. 

[0 03 3] -AVZ. fPffl^ittH^^-rSo 

[0 034] [ wmm^ic J: s jgsbtRiRfpffl ] mmm 

8 ©ffll4gi5 5 d . 8 a ©figCC . mia^±T:^l^©^(4'& 
[0 03 5]cfc-5r, glM^i>i^> l^P-^VSgKCC 

*fL-c», majfflfit#7«:aifesn*gww©^^. 
^7 «:3t,^.<h Lu-Ji'fii»j«cPffE;L/rmii5±T:^isi«:^ 

(41^. mm®i«^7 J:OTS£ffJ©mi. m242>:Sr- 
g^^-^8, 1 0^»«t3fitiht^Sltcffi/cti2.il^^ J: 
•5 tc. m\ wmum' 1 ©^(ifFS:)J[Sj ^ a s ±T:^i^i) <!: 

>y> 1 ©P-;l'Sg«j*^,^<hKiR-rSCi*5-Ct-5)o 

[0 036] gFm?^©li6:^rS]ti«){cSftu-ctt. w 
:^|S)«gi():'3©mi^±T5?i^^:^(cS£-:,-c. Slitfffiit^ 
7 CC Oils 3 n S 7 P > h a - 5 i m 1 -b > - 5=^ * 

-^8 ijj^m mmm^i ^wisi l-c*m±t:/3|S]«c 
SFm^©iA:&r6i*iiij*®iR-rsct>&s 
■cifs. rtsity^. mmMiK#7*is9:w6nsfiia 

». 01 tCTj^-Tcfc^JC, 1©P 
-jH2>$K©7^[6]*i;S)t>-Ct>-5fi[S. #l,^^A€>t. 
««ii^*«7k¥*^6±[Si€f «:3[%±*JS(S*4ft 0 
iiSttj:^ tcit) . W:^|fijJi»)A:^j©-SB*5«*4ft 0 {c J: 

[0 03 7 ] S 6tc. 9Fm^©±T}at!ltcS*Lr». ± 

T«ibA:^fcse'.r. m ttM«l#7CcaiS3ns7P 

>h5^*-:/5<i:||l •fe>$-^^--/8<b*imi^® 
i«^7 4MI5<!:0-C«i^±T:^lSj{C^14-rSC<!:r. gf 
SU^©±TI^«:KJRr C i *ir # S. 

[0 03 8] :^Mfrmc*§ig$n/c«g#x>iP 

±T:^i^*i^i.^/f7 p > h 5^ ^ - :/5 ®±iffiPJigpiS© 
{igtc. mMB(r^:^r[6j©^<4*fF^^«>ll2a$SiK#4 

[ 0 0 3 9 ] nmm<DmmmmciPthx\3i. m 
'imw}K^ic'iSt-^x , m2«<ffiiffi#4ccaite3ni>v-:i 



-c, §mm<Dm'immi^iR-r set *<-cir 

[0040] ^XfC. jam^riftHj-r 4. 

[004 1 ] (1) tta*i>i^> 1 ©*MS:^ffliJtcr> 

tf-r 1 »®«l*7 ?rl9:W/cA:««), SIS* J^^i'V 1 
4#^K:K»R-rsCi*ir#€>. ira^-C. |a]— :#M-CS1 

[0042] (2) mm^^yi^> l CD*MB5):?3ffl'J«CiBg 

Mfc. fiSa^x^iJ^ i©a-;Hi«j. SF»iK©«i:^|tii 

[0043] (3) fit»*i>t?> 1 (Dmrnmamicx. 
-ecoeWi^^sts «±T::^[^4ioji,^/c7 n > h 9^ ^ - 5 

6ll2S5Mi»^4*iawfc/cs!). m^mmy:^^J^<D^ 

mucm 1 ^s«i#7 tm2 ^^^^4 ^um-n, c t 

[0 044] (ffeO^Sfe^) Ji<±, *:BBJCDmM«i> 
i^>gfm§lg«rllilliSWcS-:J*ittajL.r#fc*i. 

[0045] t^^tf , m 1 ll«feW-c«, BM:;^Sfm'>;=^f- 

m^L//c*i. 01 0{c^n-rj;"5cc, fr::^pm^':^-?-A 
(cfcti-c. «|g*i>i^> icDmW*mii|4cr> -e©-* 
ffclK*ifi|g*x>y> 1 ©p-;H2>df K©:^[fiJ?:|Sll» 
fcya>h ^:x--:fb tm H2>f-5^^-^8©1®f.4 
g|5{4gK:. *il±T:^|Sj©^{4*fF^-r^)limffi*tt# 

7©*?:S:wsj;^{ci,t:^{>mi» (WTmiRmnn^m 
2icm6mMiicm^) . ^^drfc. s i otc*jt^r. i 9« 
m 1 mim<Dm 2 4 ©agfctftw 6ti/c««t 
^> 2 ow-fe>^-v7-7 9©±gseg{ci9:w6n?t)* 

[0 04 6] S/c, SI 1 CC^n-rj:'5«:. jfg^J.^v' 
> 1 ©«W^:^WcBag3n/cgt»v^;fs-;l' F 24Cii 
IS 5 n. ^ >^ - K 2 6 ^© * * «MfaSP'^l^ 
*^^f^:'?gfmi';^7^A(c*jc»-c. «gtfx>-iJ> i©s: 

mmism t-c X . ^©«fiig*5mg #x>i^>i©i3-ju 

•fe> K©:?^|6j*l6]l,>/cllH2 > $ - 9^ * -:/8 ©±fife 
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ffli|gaP^©(4g«:. mM±T:^fS)©^{4?:i*S-rs»i 
ERffii«*7?ri9:WScfc^(CL/Tfcm» (i«*^4«C^^S 

[0 047 ] C©JS^, gm'S©fi*59*s/i>^c< p^jgj 
©u-Ji-)lKi. gFmiS©W:&i^ti». gFm3^©±Tti8& 

10 [ El 1] m 1 IIJfifiai©mWffli > i^>P«$5g*7n-rffliJ 
[S2 ] H 1 ||JjS«^©^Mffli>i?>gf^Sg?r^j^-r¥ 

[03] m immm(Dmmm^>i^ynm^&^m2m 

ffi«t^*m-rH 1 ©Bg|5S^iMIS-C*5. 

[0 5] mmsfe«^©*pfflx>iP>«FS5,sga©e«i^ 

«:^-r0 1 ©Cg|5Wiffl0-C*S. 

20 [ 0 6 ] 111 ji«fi«^©«Mffli > i^>mm.^m>m 1 -f 

>i/^ u-i?^^-r02©D:^i^^1;l0-c*.s. 
[07 ] » iiiig0i)©mpfflx>iP>gFmi^g©m2 -c 
u - *^-r 0 2 © E:^l^5'cta0-C* 

[0 8] mmmm(Dmmm:r.>iy>mm.mm<Dm3 ^ 

U-5f?r^n-r0 2©F:^[Sl^tB0-C*^o 
[0 9 ] |g lllliSmmMfflj:->5^>gFm^g©l^4 -f 
U - 5f*7FT0 2 ©G:^|6j5^tI0-C* 

[010] Hfr:^Sfmt'Xf AfCcfcS»Mfflx>y>9F» 
^g©ftet^*^-rffliJS0-c&^. 
30 [011] mijm^iy:^^ Ate J: x >i> >SF» 

^g©^*7j^-riirai0t?* 

[?f^©SiW] 
1 fllg*x>5;'> 

3 Fft!6Jg=J>>'<-^' 

4 m2^®i{tt# 

5 7P>F^*-:^ 

6 mmm 

7 S 1 S5®i»# 

40 8 l|H2>$-^:x--r 

10 02-fe>5?-9^a-:/ 

1 1 ©iBt^ 

12 ur^z^-zf 

1 3 ';t-77-7 

14 ■f--;u5^a-:/ 

15 »W>5^*u-^» 

16 m2 ■<->iy^\y-'^ 

17 03 U-^» 
50 1 8 1^4 >i^» U-5f 
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[m3] 



14] 



AglWB 




S(5a) 




17] 



[US] 




16 



im9] 




-I 

out-«v-l 




\ \ 



out- 



J- 



mio] 



4> 17 ^ 

16 V 1? Trl_:M8 




1 1 ] 



M8 




t lb 



(8) 2 0 0 2 - 3 7 1 8 4 1 

F^-AC#^) 3D038 BA02 BBOl BC20 

3C004 AAOl BA04 BA06 DAOO DAOl 
DA06 DAll DA12 DA13 EA03 
EA05 

3H104 aA03 3B01 3C08 3D03 LA03 
LG07 LG30 M^08 



